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ABST A3T 



In th* of tltto study perhaps th« »o»t diffiouit troblocs 1» th* 

mtinf or rslatlni; of iha [;erfor«ane* to standard. * l«und«r»tandin£.s 
e*U8«d by IneonslRtsnt or insecurmta rating; of {.orforMnoe can and do 
aauaa labor dlsturbaneaa aueh aa ^riavancaa or evan atri as. 

Tha problem of this thaaia waa to avaluata and eospara the tiac study 
ratings of X Goapisny^ and the ratings of tha othar anglneera In regard 
to any dlffarancaa, if suoh axiatf that sight ba aausad by dlfferant 
ooscapta, dlfferant aiathoda af rating, dlffarant gaagraphical areas, 
diffarant typaa of eospanlaa and typaa of work vith which tha tisa study 
san are familiar, diffarancas in axparlence, diffarencaa In tralnln , 
dlffaranoea In the else of the town or differenoea in aisa of tha 
aospany. Fartlaular attantiun waa givan te tha eonaistaney of ratings 
usad by X Company aa avaluatad by tha experiaantal group. 

To aseoKpIiah thaaa objaotivaa tha filsa furnished by % Company wars 
ratsd by tiaia study anginaera at the Fifth Annual etlon anl ‘^Ime tudy 
Vork Caaaion by thrae metbedat 

1. A ayatam similar to that uaad by Company X| via., judgment of the 
raters for both a reaaonabla eoneapt to oomparo to and a nunarieal 
appraisal In rofarenaa to this ooncapt. 

2. Slngla-'laaga owitlon pietura aa standard or banch mark. 

5* k'ultl-lmaga motion picture with 13 dlfferant paoaa of the same Job 
ao a graduated bench mark. 

I X Company is tha nama aaeigned ta eonaaal earraot nama af the aoncern 



actually involved 
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The were elneeifiei b/ of t'-e ^uoeti nr 4 Hirs» and Int* rnational 

dusineae i^acbine Iquifxent was used to sort and to tibulate t a v-riovia 
■ubjrroufa. 

After the retinae were brought to the ease -xet and ellowancea ware 
applied where required, ooxparieona of X loxfar.y and work eeeaion 
ratln^i-i were naiie b/ eesparleon graph* and least square lines to deter- 
aina ar;y dif rerenass, if such exiatsd. To deierain* if such results 
could posslbl/ have oocured by ehanee alone, or were statistically slg- 
nifloant, "f tests wers smdo upon the shove. 

The following conclusions were made: 

1* In the coBpariaon of the best approxlaati n of IfY) by the work 
BSBsion using the juigaent technique with >. Company's concept of 
ctandard, the company averaged 17*? cent hi. her on the six 
jobs, statistical ^t" testa indicate that thic differance ie 
significant at the ^ per cent level* In ether words, this 
difference could occur by chance only one time in twenty. In 
addition, ?la^ found that cent of the work scssien engincerc 

rated within P 5 per cent, within i7«5» 53*5 within ^ 10 and 

84*6 par cent within 4 20 per cent of the overall moans to which 
tho X Compsny ratings ware soxpsrod above. 

2. In the coBpmrlsen of the host approxlssmtiou of 100 by the work 
sowsion using the singls-issge bench mark with X Company's 
oaneopt of standard, the company averaged 10.7 per cant higher on 

? *ls, 1, 4n ^r*lysis cf Current 1 rsatlce Time *ltudy ilatinrs . Th»*sis 
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til® flijc jots*. In tho aitttistlo*! "t" t»st, “t“ tias 0,6l whioh 
Mans that th«r« was i-robably no statistically ojgnlficant 
dlffaronce batwaon th* two concepts of standard. „harwood^ 
found that per cant of the work session angineors rated with- 
in + 5 F«r cent, per cent within 4 7i cant, 5® within + 10 
and 69 within 4 20 of the overall seans to which the X CoBpany 
ratinfs were eoapared above. 

5 . Thera was no appreciable difference in the conoepte of standards 
between the work session, usin|^ the Fundel sethod of rating and 
the »ultl-inge bench mrk, and the X wocpsny. In the cos- 
parison of the best approxiauitior: ef IOC by the work session and 
the coapan/, the latter averagad 0.17 per cant lowsr on the six 
Jobs. However, Job nusber three was 27 par cant higho*" than tha 
work sasslun mean rating. Oreenberger'^ found that par sent 
of the work seaeion engineers rated within 4 5 F*c cent, ^7 wlth- 
in 4, 7jt 62 within £ 10, and 90 within + 20 per coat of the 
overall Mans to which the X Coapany ratings were oonparad above. 



5 ihsrwood, •. Q., An evaluation of a Xirjrla Hands rd . llngle I®*j^e 
flatiny, Aid for Tima tuiy -^atiny . Thesis, Purdue University, 1950. 

4 'Undel, K. S., rh. D. ^ysteisallc > otlon and Tlae tudy . Hew fork, 
?rentloo-Hall Ino., 19'*7« 

5 Greenburger, P. H*, _An • valustlon ef the I'undel Kulti - Isia,e Hatln. 
loe^ « Thesis, Purdue University, 19^« 



«^l« •tmn^t^^ »•»••« «••• Mi 1^ tiim^ *tm f >«%i 

W i 4f «ft«N'l ^tw% W* |•••4#4• «Hi t»| W ./«-«• ^ 

»ii"'llPi? HU ?!• H ^ f ' •«• 

• ^ mm Ml •• Mirnnn mm *m m<f 







^ ^ i-au-w*^ ^ i #4M«* tt^ ffr f »« 

,«•««• ^MfMi -MM ^ aiMi «| iiMs flfMvv 



Maijt 

wor, • 

*it#l «M *x| 




<QSSSSH f^«g t H !w4iJKL:S. I <« • a >— r»,^ 4 

«vAM m ^ MMH 

al. Mg Mi . .. ^ > 

tf^ •»*Hi’ iUiUaAiMrt^ 

lk£^ iStfc: U! Il l^ym. •- ^ I 

. „jpf^ 



T4 3L 



j :.T 



---- 

riTB:>DUCTi->^- j 

oiw xrnvE ^ 

P^t>G£DU(iS ^ 

OAT<k p 

Rtni LTi jj 

C'Hai’JJl P.» jlj 

AFP^DIA - 18 

81»l 1 JOH'.hHr- 1 j8 






Wl 



•t* 



,*■ 



• I 



I 



X . • k 









r*c^ «|w 



• 

^ ^ m ^ «« m m ^ m • ^ m ^ ^ m • *♦ ^ *• 

I I - • i • • • •• 





^ ^ ^ « «» <• «a^ - Ik * • *• ^ ^ ^IPA C JiiX® 



11 ' r • '1 ’ • rl '1 

U»t of Toblos 

Table iaga 

1 . Orarall Ratinsa ip 

2* Area Ratln^a Uting Judgaant 20 

Area ftatinga Plua Allowanaaa being ifingla-laa a Kils- ... 21 
Araa ilaiinga Mua Allowanaaa Ualng ' ulti-laaga 9*11« - - > - 22 
Training Ratinga Using Judgaant 

6. Training Ratinga Flus Allowanaaa Uaing 31ngla>Iasage F11 b> - 2^ 

7. Training Ratlnga Flua Allewanoaa Ualng «ulti>IaMga rn« - - 25 

6. Rmber of Tsplo^raaa Uaing Judgaant^ 26 

9* Huabar af "tapla/aaa Flus Allawanoas Uaing Singla<-Iaaga 

Pll* 27 

10* Kumbar af Pjngloyaaa ?lua Allawanoas Uaing *'ulti-lBaga 

rila 25 

lit Sxparianea \atlnga Uaing Judgaant ------------- 29 

12t tXfarianoa Ratinga Mua Allewanoaa Uain^ jingla-laaga 

Flla yi 

IJ. ixparianea Ratinga ir lus Allowancaa Uaing ulti-Iautga 

flla 

l4. Cancapt of Standard Ratings Uaing dud grant- -------- ^2 

1^. Cancapt of Standard Ratings lua Mlowaneaa Uaing dingla- 

laaga Film ----------------------- ^5 

l6t Sanoapt af Standard Ratings Plus Allowancaa Using ‘ulti- 

laaga Fila ^4 

17* 3l*a of Town Astinga Plus Allowancaa Uaing 31ngla-laaga 

m» ^5 

iRt Slat af Tawn Ratings ■ lus Allowanoea Uaing Kulti-lnaga 

Fi la -------------------------- 






ft* «->'<• - #»• •«** 

( 4 . ^ •••■■••» 4« *^C w i»i4* MV# •( 

V « • «W^*>Vw j#l»« mm • ■«/<» «mlft 



A# « •>«■ ^ imJ m m0i'> > 

9 « %l9i IftiM 



T~ ‘ " %r * «*MP«**i« miS* •■0m , \« .% 

- *► - • ■* *9 

W^mst^ktm <m4»V i H » i mI^ «*» i < M >» t ftft. t* 

K #»»•«#• I g^i t» til 

j#i«c f» «vlr m0 ll«» «A 

^mlrnJ. ««Jl %»<>IP jti 

■• ^ m » ^ w 9 • m 9 ^ ^ -m m - - 

|| ..«.«.., ftftib*. ^ilfti »»»<M ft* t* 9^Mlu .*1 

o^^lt •MtfMil mmmtM §• / ^w> 

ftr — .«• slfl m%mH 

-Uiim% Mfi ' H ii9iwA> <• 

AifV 

.< — <iitj »Vl* «i|*4j^ t* •«!■ tTI 

CC - *^.--«-.-€/|* 

I’f*** —— »<? wmmf ♦• «a*|^ ,<| 

i 9 mtr 



ll«t «f ?l£ur*« 



Figur* F»g« 

1. Judga«r.t iftting.li V«r»ut X -'oviftn/ ^7 

2. Ilnglft-lmagft xatlngo Versus X Jonjpftny ^ 

>^ulti-lisftg« ifttings Vftrsus Gu»psny> - -- -- -- -- -- >9 

4, xuftstlonnftirft ----------------------- ho 

5» Cftllbrfttiftn Chart --------------------- 



PI M f%i» 




1 



In th® fi*ld of tiis« stu^y t9rh«i?» the aaoat difficult . robl«» i* th« 
r«ting or rolotlnrr of tho p *rfor»«iBi;« to the otandord. * laundorotand- 
Inga caused by incoaaietent or i»«ccur»te rating of ; '?rfor»anoo can and 
do eaua* labor dlsturbaneos «ueh aa grlevancaa or even atrikos. Joaborg, 
head ef tha iniuatrial luinasoaent dOfartiMnt of the International Ladlaa 
Garaent orkera* Union, at tea tha "all elaiaa by anilneor* for their 
pet proeedurea raat upon an aaemaed validity of existing tiua study 
practices wall within tha percentage inorsaent or deereaMtnt to the wage 
eoele involved in eollectlve bargaining negotiatiun* obviously, If 
after aontha of nogotiationa and poaeible atrikea at great financial 
eacrlfice to both aides, a aettleaent has been reached involving a ten 
per cent change in tha basic rates, neither »anageui«ni nor labor is pre- 
pared to aaorlfica its respective rights to tho blind operations ef a 
technique of questionable aocuracy. 

"The use of a tiae study technique to eat production atandarda whose 

deBonatrated inaccuracy My exceed this percents e can beeoate lha source 

.1 

of Bueh controversy." 

There are aany sethoia proposed for ratinw the perfor-ar.ee of a worker, 
it the Fifth Annual Ti*e )tudy "fork . eeelon, three sethoda were used. 

They were judgnent, aingle-lMge standard filta, and Bulti-iBaga cail- 
brated fila. The first, Judgsent, consisted of the engineers using 

I Goeberg, k., Trai^Je I-ntcn -tnalyala of Ties *3i udy , Uoier.ce lesoarch 
aeociatea, Chioa o, 17*»6, j. lA. 
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what«v«r »9thod th«y noromlly u«od. Tho i-roc«dur«, V»ow«v» , wa**, to « 
iKTt* #xt«nt, baaad u.on the enjfJ »eere ' ox};*ri«rc« end ebility to oe- 
tl£«te V’c worker’ • porforcttno end re 3t to whatever cor.oept of 

■tandard porforae'ice the englnoera might have* 

Thla method plaoea two taaka upon the or.gineor. Ho muat develop a 
■ontal concept of etandard performaneo and then compare the employee* a 
perforoar.ee to thla standard. Different eoneepta of standard per- 
formance between engineere of a particular company or between oompenies 
oeuee inconaiatenclee in ratinga of the seme performance under the aame 
conditions. When the conditions change^ the ratlnge ahoulU change. 

How much? The problem is to evaluate thla difference. :-'ere io another 
place for Inaeeuraey and inconaietency* From the above we eeo that the 
use o‘ " judgment ■* teehnlquo for the time study rating al.ht pera.lt the 
occurrence of Inconaiatenolea aa a result of 1 dividual dlffereneea. 
Tiffin^ atates that In human endeavor Individual dlffarenoea exist aa 
a noraml distribution which approximates a bell-ahaped curve^ with moat 
raters being near average and few being very bijfi or very low. 

In an attempt to find a solution for the above problem, Cr. E. 
yundel^ proposed a technique of rating in which a physical refresenta- 
tion of tha stand rd is used: for example, a film of an i'.duatrial jeb. 

The ainyle-image rating aid eor;sl.':«ta of a singla loop ef film of a 
laboratory job which was used ae the standard for rating of the pace 

•> Tiffin, J., *h. D. Induwtrlal thyaholc.y , Hew York, £ rentice- :all 
Ine., 19^7, f. 17. 

5 .•'uniei, i'. fh. L. ;ysteBatlc Koticn and Tlae *^tudy , Haw /ct‘ , 

• r-ntice-Hall Inc., 19^7, p. 159 » 
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alon* of th« other job* *t the Work ^••■Scn. there i» a funde* 

»«nt«l difference. Under the " Judg^j^ent'* s>etho.l the entire ferfor^ence 
ia evaluated against a judged sonce^t, while under the I'undel syatea, 
only the pace ie rated against an objective standard. Under the latter 
aeihod, the three factore present are still acknowledged es deternir.ing 
the relative worth ef the perforsancs; they are ekill, eptitude, and 
physical exertion. However, Kundel states that skill end aptitude both 
enter into pace, and phycleal exertion depends on pace end job diffieulty. 
Only these last twe factore are really apiraiaabl*. Job difficulty saiy 
be reduced to observable eeasurements which Kay be obtained froa an 
allowanea table leaving only pace to be evaluated.^ It is believed that 
the use of this fil« as a bench »ark, or standerd, will increase the 
seeuraey end oonsietency of the ratings. 

In addition, the multi-iiMge fllas. with twelve different paces of the 
eane job was proposed as a graduated bench Hark by Vundsl for dster»in« 
ing the rating of any job in order to ellftlnste, if peeeibla, the 
tendency of tltts study engineers to rate all jobs alike: thv slow, too 
high and the fast, too low. 

ee will be leentioned in detail in the procedure, V CoKpany uses the 
‘judgKenf* technique. In orier to evaluate the rstlnga of the i Cok> 
pany. It was proposed to rats the filna of their industrial Jobs by the 
three techniques: judgaenf , slngle-loage and sulti-isage fllaa. 



>* Ibid, p. 165 
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Tho frobloa 1« to •v»luai« and co»far« th« tin* atud^ rating* of A 
Co»p*ny and th* ratings of tha othar anglnaar* in ragard to any diffar- 
cnoes, if such axiat, that sight ba caused oy basic inconaistsneiea, 
dlfforant sathods of rating, diffarant gaogra|hic*l araas, different 
typsa of oospaniea and types of work with whlsh tha time study man ara 



faaillar, diffarenoas in axparlenes, differenoas in traininry differeneaa 
in the si^a of tha town, or diffarcncaa in the six* of the eos{.any* 
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Motion fioturo* of the in<iustriel job* were furniehed by ^'osfeny. 
‘*'hey coneieted of fllea whleh X Cofcpeny oonoldered stand rd for each 
of the eix jobs end other filaa froa which abort loo{* of each of Ihe 



jobe at 


e fatter 


and slower 


pace eoulti be obtained. 


The filao were: 




Naas of Job 


JobU 


fila vl. 


elower 






2. 


etandard 


Bvap* liq. inlat hand tmrm 2nd k }rd 




5. 


faator 


bend OFN »12 


2 


h. 


elower 






5. 


etandard 


aaeeably of therso body* drive ehaft, 




6. 


feeter 


eprini &> eorewa Dr ^ 'If 


5 


7. 


elower 






6. 


etandard 


oharglnf valve needle - hand burr hole 




9. 


fa ait r 


and rethread OrN 5 


n 


10. 


elower 






11. 


etandard 


eheok dlaphram travel - therrso dlaphraa 




12. 


faster 


ojx ni 


5 


U. 


elower 






l4. 


etandard 


first bend (6CC A eond. outlet conn.) 




1% 


faster 


0P« 11 


6 


16 . 


slower 






17. 


etandard 


center folding 6r0 A liner - fold DrN 




le. 


standard 




Ce reful 


enalyeie 


was aade of 


the filma far the proper ellowancoe of 



eeeh fila and for the |.roj.er lenttha ef each oyele. The followln/ 
total allowance^ waa used for each job. 

Job flla Al lowanco 



1 


1» 5 




2 


H. 5, 6 


15<- 


) 


7, 8, 9 


12> 


t 


10, 11, 12 


13i 


5 


15, l’*, 15 


10b 


6 


16, 17, 18 


I9t 



5 "heaa ere th* allewencee required when the jobs were r-ited a^aiaat 
a aln£l«oface etandard. ^ae jundel, ' . ^L* 
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In dot9r»in\n»th« Allowance, the foll«»».ln fectore were eontlderedt 
personal tise, aausunt of body used, foot pedals, bisMnualnesB, eye and 
hand coordination, hsndlinc roquiressnta, weight handled, end percent of 
eyelo controlled by michlne. 

The aboire 16 fllias were edited and calibrated by 1!le and Aadkins.^ 



To aid in the claaaiflcatlon of tha rating data, all the sngineere at 
the work session filled out the questionnaire shown in the \fpeniix. 

The questionnaire was discussed in detail by Corrua.^ In orlsr to evalu> 
ate ^ CoBpafiy ratings the following sub-groups wore usedt 

1, Ares 

northern Vidweet 
Central klidwest 
Southam Midwest 
vichlgan 

2. Experience 

0-6 »^onths 
6 Months - 2 Years 
7. ^ k Years 
Owor ft Years 

5. Rating- Concept 
Own Concept 
Pils or Other 

ft. Training 

Cel lege 
Company 

Kuaber of Eaployees 
Under 200 
200 - 1000 
jver 1000 



6 ^adkins, A, P. , Coaparlaon and ^valuation of Three Rating Techniques, 
Thesis, Purdue University, 1950* 

7 Borrus, 3. 'i,. The Present "tats of Tiee '~tudy . Thesis, rurdue 
University, 1950. 
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*}li5» of Town 
Una or 5000 
5000 - 10,000 
10,000 - 25,000 

35.000 - 50,000 

50.000 - 10C,0C0 

0T*r 100,000 

A ••rise of 12 filmi af iha asta* job woro oallbrataa b/ Ihs anfinaar*. 
Thas* fllaa wara uaad aa tha baaia far tha alnfla and aultt-lcHga 
alMndard9 in the latter fhaaea of tha work aaaaian.^ The aerracted 
ratln"* of the anglnaara with an* x*ar, or eora, axfarlanoe ware uaad 
ta aatabliah tha a* banoh aiarka. 

Tha 16 filaa of i Coapan/a aix jabs of three [;BSea a«ch war* than 
shown to the *n;;lnesrs in rendow order. The/ war* a kad ta rat* the** 
fils* by whatavsr nathod the/ wara aeeustotaad to uaa. Their ratln. s 
war* eonvarted to tha baa* of 150, the nuaarieal daalgnatlon *iven ta 
the awxiftus avaraga paoa, and raoardad ufon ISX earda. Tha filna war* 
ahown at lOCX) aycle* par ninut* and tha spaed waa nalntalnad oonatent by 
naan* ef a atroboaoop*. Xo indieationa whataaevar, of tha proper ratin|a, 
war* given to the group. 

Oicilarly, tha Id fllna of X Conpany war* ahown a saeond ti»e. Tha 
anginaars war* ra' 4 uaat*d to rata uaing the yundal ayatan^ with tha 
*ingl*>iaage file, a* a standard bench SMrk af 100 per eant. This aid 
waa the one ef the twalv* flint vhiah they had pravloualy retad as 100 
an tha bass of 1>0 as ths nunsricsl designation given to the awxinuai 

t Loekatt, L. S., j»n Cvalxiatioo of Tine =itudy <^atlnra Vad* Sy a roup 
of :yrical Tina Ttudy /n ineera . Thaaia, Surdu* Univaraity, 19X« 

• » 
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avtraj^s* j.ac«. L*t«r, they were *»k«d ta ra}.»at the ratiR^ of 16 filn>s 
u<$lng a asultl-l*a&« fil» «on«i«tln of the 12 peoee th-t they had pra- 
viouoly ealibra'ed. .ach wae given a eallbration chart (see tppendlx) 
to aid In the ratio,.. For detail a of the above three »ethode of 
ratiny, jud^ent, elngle aid, and »ulti-aid aonault the theeee ef 'Sla,^® 
Iherwood^^ and Greenburger. For a aoKp-arlson ef the three ketheda con- 
sul t the thee la ef RadPlne.^^ 



10 tla, A. J., An Analyela ef Current Tractloe 7 late »tudy Ratio a . 
Theaia, Furdue Univaralty, 1?>C. 

11 '^herveod, d. 0. , ^ .valuation of ^ »ln. le standard , ^Inrle lea ye 

lating Aid for Time *tudy latlny , Theaie, rurdue Unlvaralty, 195C. 

12 Uraenburger, F. H., gn .valuation of the t^undel Vulti-lgara .satiny, 
loop . Thesis, (urdue University, 1950. 

IJ FsdVlns, A. r. , eli . 
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DATA 



Th« d»t» V9T9 olassifiod by s»«rit oT the au9s1.1onn«lr«. Th® following 
quv'tlions «nd subcroupt wer<t us*d to ovaluato iho ratings of th« work 
•••slon and to d«t«raina tha diffarenoaa, If any oxlatad, betwoan tho 
ratings of the various aulgrout's and the ratintS of X Ooapany: 



question nuaber k) Area. 

1. Kerthsrn t^ldwest exee{.t ichlgan 

2. Central Kidwoet 
Southern Vidwest 

4, >richigan 

6) Nuaber of I'lant* 

1. Under 200 

2. 200 to 1000 
J, Over 1000 

7) length of Tl«o Xou Have Been Taking Tl»o ^tudjr. 

1. Lose than 6 Honthe actively engaged 

2, 6 Months to 2 fears 
% 2 to 4 Teara 

4, Ovor 4 Years 



6) Mhero Did You ^eoeive tour Initial Tlise *5tudy 
Training? 

1. Oellege 

2. CoK;any 
Sxtentlon 

11) dith khat 2s four ‘Astlng Coa}aredT 

1. four eoneept of standard perforaanoe 

2. Soso fils or other eabodiaont »f standard 

psrformnoo 



71) 



flize of Town in 4hich Hant is located. 

1. Under 5000 

2. 50C0 - 10,000 

5. lO,OCO - 25,000 

4, 25,000 - 50,000 

5. 50,000 - 100,000 

6, Over 100,000 



International Business Machine equipatent was used te sort and te tabu> 



late the results far the above groupings 
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0*rr«eled r«tlnge war® ot>t*lnaJ froo the Avarag® r&ting* by ajillca- 
tlon of th« forsul* y*» j^y . ?*r derlvstion of thl# fomuia aea 
Margolin. Th» corr*ct®d xaana v*r» daterttlned for all fil»o using 
all thro# asthods of rating for oaeh of tho abovo subgr»u;s. For 
dotalls so* ?la,^5 iharwsod^^ and Grosnburgsr 's th***s.^^ 

In svaluating th* ratings assigned by X Caopany to th* thrss paoos of 
ths six Industrial jobs, tbs ratings had ta be convart*d ts tha sane 
seal* as us*d at tha work ssaaion. In addition, allowaness had t* be 
added to th* ratings whsr* ths slngl*>iaaga and the multl»laag« wars 
uaed te ask* then eonperable. The above wee necesasry beoause of 
dlffsrsnosa between the kundel and X Goapany daflnitiona and eoneopts of 
the standard job and the aaxiauis paee. 

Ceapnny X states that th* standard shall be sueh that "guarantsed plaee 
wsrk prloea shall bs set se that a noraal eaployes er group sf eafloyees 
poassssing noraal skill and training, working under noraal eendilions, 
aay by noraal iaoentiv* effort, after aaklng an honast effort to attain 
incentive earning over a reaeonabl* trial period, have an epportuir'ity t* 
earn per pay period apprexiaately ebev* his piece work base rate er 
their plaee work oaee rates'*. dtsndard is dsfined by 4 Ceetpany as ths 
tlsM taksn when the worker ie earning this yHi. inorsaont. >:r. Kundsl 
gives as his standard *ths aaeunt of tin* that will be n*«'=sssry to 

Kargolln, L. , A Ooararieon of Twe Methods of Prsssntation for 

Tlas "^tudy Fatini . Thssls, Purdue Unlvorolty, 1?5C. 

1^ Ma, A. J., *£• eit . 

15 •ihorwood, d. C., op . elt » 

17 CreanburiOr, F«, 0 £. oit . 

lb Centraot between Y Union and X Ccnpany, 19^7* 
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I^rforai • unit of work, usln^ • givon aothod, under given oonditljn# 
of work, by e worker fosaeasln^ euffioient okill to jorfora the job 
properly, «» physically fit for tha job after aijuataont to it as the 
avarago person who oan bo expoctad to bo put on tha job and working at 
a paoo lCO/150 per cant balow the asaxlau* pace that oan bo oaii.tainai 
day aftar day, without physical affocta".^^ 

Thaaa dafinltlona indicate that thora will be diffwranoea in tha nuaeri- 
cal value given to standard perforaancoi I, a., a rating of 65,7 P«r 
cant with i CoBjany is e^ual to IOC par cent lundal except for *he affoot 
of Kundal'a aacondary adjualHianta. Coapany .( rates ths whols job coo- 
parsd t« their concept of noriaal as indies tcJ above* J^undsl proposes a 
two-step rating; procodure called objective rating. The stepa era: 

1. "The rating af absarvad pace againat an objeativa p aca-ataniard 
which is the ssBa far all jobs. In thia rating no attention 
whatsoever it paid t© job difficulty and its effect on posalbla 
pacCi hanoa, a aingla pace-atandard any be uaad instead ef a 
■ultiplicity of mental ooneapta. 

2. ”1110 u;ie of a aacondary adjustment, consisting of a percentage 
Inoraaent, added after tha epplicsticn of ths numerical appraiaal 
from atep one h«s oean uaad to adjuvt tha original observed data. 
This percentage incraaant ia to be taken from axpariB-antally ua- 
tarminsd tables of ths affect of various ebaarvabla factors which 
control tha exertion required at a given p.ace,*2® Hanes, ths true 

19 Kundal, V, 1 ., 0£. cit . 

20 l^undal, K. S., Potion and Time !tudy rrinciplsa and rraetics , bew 



York, I rsntice-Hall, 1950 
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«quiv*l*»nt of 66.7 p«r can* ritinji^ of \ CoE^any in fraotici would 
b« e cans »ihsrein th» und«l ny;»ta« ratlr.ft aultipllad by on» plua 
th® secondary aci ju»t*8r.t-» given as dvcisiels equaled IOC i er cent. 

from the above ve see that the c»m;an/'s proolon end work eeanion ilea 

'5 wae to rata tha wholo job including an «{:praisal of difficulty, while 

the work aaaalon, itema 4 and 5^^, aimpiy retad the pace of the given 

job and raquira^ oecondary adjuatmanta far dlfforencea in job difficulty 

froo the etandard job to taake the data coeparable. \fter a>aklng th«e 

followln corractioria to the dates (1) convaralon of X Company ralir*a 

tc the base 1^0 moxiaua average paee and (2) application of alloianeea 

to ainp.la-itvage and aulti^iaage retinv", the ratings of the cempiany were 

compered to the three work aeaaion ratings by means of c mpariaon grapha 

?? 

and lea at equarea linea to dotorc-lne any dlfferar.oas, if euch existed, 
due to area, concept of standard, type of coejany, method ef ratin , 
number of employees and else of town. 

To determine If such reaulia could reasonably b# ascribed to chance or 
were etatistically aif. nlficant,^^ *t' testa ware made ufon the reaulta 
of the above comparisona. 



?1 'undel, k , (editor), Report of fifth Annual Kotlon and Time 

>tudy aork Re^aton , Purdue University, 1950. 

22 Tiffin, J., ej). elt . 

25 fetera, C. C. and Van Voorhla, v, R., "tatlatleal Troeedurea and 
t-h alr Vathematlcal Baaae , *o raw-Mlll Book Co., Ino., Kew Yerk, 

19557 F. 1 ^ 5 ^ 
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In th* Gonpnrlson of th« b*«t MffrexliMiion of 100 by «©rk soaolon 
uaing th« vRrioua lochniqu^tc «n4 X Ooapsny** concept of atsndard, ih* 
fol loving roaulto w«r« obtoinodt 



for Cent X Company Sifforo from Work Seoplont 



wob huabor 
1 


Judgaont Rating 


3ingl*>liui « 
-l'»jt 


yuiti-iMg« 

~l4 


2 


20 


10 


1 


5 


16 


57 


27 




16 


10 


- 1 


5 


8 


0 


- 5 


6 


21 


21 


- 9 


Av«r«go Diff»r«m>«» I7»5i 


10.7,4 


- 0.174 



Met«3 *1®« f. 5 for job b*r« to idontify nbovo job nuitbcr 



C -I-C U21. S«5 



F»ctor» that sl.ht hav<> nffoct*d ih* r»»uHi oi* th«» tvorV sasaion ratings 
war«: 

1* Since the «n. in«er« rated ell day and did not ues the ^ulti>i»a£;e 
teehnique until late in the efterneon, fatigue probably affeoted 
their rntinge* 

?. The poeeible influence of the seating arrangesent we not con> 
aidered. 

5 . The traininc curve wae not eonaldered. In the uae of the new 

ieehniquea, Greenburger^^ ateniioned that conaletency and accuracy 
Improved with practice when uein, Rulti-iiaage aid. 

4* The difference in the eiae of sulti-iamge individual plcturea and 
tho Job picture way have been a factor. However, Radkina^^ 
atated that there waa no alg;nifieant difference bet*>een the three 
teehnlquea (Judga4»nt, tingle aid and nultl>aid) in regard to accu« 
racy and oonaletanoy of ratinga. 

The eonelualona drawn froa thla axperlmeni, within the proeedln lisita- 
ilona a re I 

1. In the eoaperiaon of the beat approxlaation of 100 by the work 
aeaaion uaing the Jud|;aent technique and ( Cospany'a oorcept of 
standard, tha eoapany averaged I7»!^ cent higher on the aix 
Jobs. Jtatlwtlcal *f’ teata indionte that this differanoe ia 
aignifieant at the 5 F»r cent level. In other worda, thia diffar- 

}k Oreenburger, F. R., 0 £. clt . 

25 Radklna, A. P. , op . clt . 
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• n?o coul4 occur by ch«nc8 only onn lj»® in twenty or- .n 

Addition, found th«t P»r cont of tho work soooion ongi- 

neort r«tod within + 5 for coni, ^5»^* within + 7»5» within 

i 10 oni 8^.6 F«r coni within + 20 per cont of tho ovoroll noano 
to which the X Coatpony ratinKC wore coesfored ebovo. 

2. 2n the oowFerioon of tho best o|,i roxliMticn of ICO by the work 
eeaeion uoin^ the single-is«s* baneh awrk end X Ceupen/'e 
eonoeft of etendord, the coBpeny everAged 10«7 per cent higher on 
the six jobs. In the statiatieel *t* teat, ”t'' waa 0.61 which 
»eana that thare waa no atatiatiaally reliable difference between 
the two ooncepta of standard, ^horwaod^^ found that JJ per cont 
of the work seaaion entineere rated within ^ yer cent, 48 per 
cent within + 7j per cent, 58 within + 10 and &? within £ 20 of 
the overall Beans to which the X Coatpany ratings were eoxpared 
above. 

5. Thare waa no appreciable difference in tha eoncapta of standards 
betwesn the ratlnt^s of the work seaaion, using the wundel*^ 

Busthod of rating with the multi-iaage benoh Bark, and the i Cob- 
pany. In the conparison of the beat ap proxiaatlon of 100 sy the 
work session and the ooKpany, the latter averaged 0.17 cent 
lower en the six Jobs. However, job nuaber three waa 27 per cent 
hi^^her than wort seaaion aean ratinji. Creenberger^^ found that 
55 p-r cont of the work session engineers rated within £ 5 F*r «ent, 

26 ?,la, X. J., o£. cit . 

27 'Sherwood, d, 0 £, cit . 

28 *undel, op . elt . 

?■ t*re»nbvtrger, F. , op . cit . 
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47 within £ 7i, 62 within ± iO, ani 90 within £ 20 ft aant *f 
th<* •T«r«ill Mans to which lh« .• JoKjany ratinga ware co»»arad 

abava. 

In regard to tha othar paranatars under inwaati|^tlon (area, training, 
mnbar of acfloyaas, exparlanoa, aonoapt af atandard, and alaa of town) 
only tha fallowing were found to ba signifieantly different frea their 
reapaetive ’’ovorall" wark aaaaion ratings ta warrant using for aospariaon 
with A Coapany ratings t 

1. In analysing tha Judgaent taehniqua ratings, '.la^^ found only tha 
Kiehigan group significantly diffarant free tha averall ratings* 
^han eoaparod to X Caapany, tha liahigan group usin« Judgment 
were not elgnifloantly different froa X Cospeny. The company 
ratings were 9 P«r cent higher en the average. 

2« In tha use of the eingle«lme.ge eld at a benah aerk, Shesrwood^^ 

found Kiehigan area and tha oollaga and company tminln^ aibnifi* 
eantly diffarant froa tha "overall" work aoaaion ratings. ow- 
evar, whon oospared with X Company ratings the flohigan single- 
image ratings wore not aignifloantly different. The company 
ratings wero 1.7 per cent higher on the average, llao, both the 
college and the oospany trained men appeared net ctatistioally 
aignlficantly different at tha one per cent level when oompared 
to the X Company. The X Company differed from them by l6.6^ 
and 1!).2)} per cent higher, respectively. 

50 fla, A. J., op . eit . 

51 ‘iherwood, *. 0., 0£. clt . 
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^Ithou^ Cr«anburg«r found that wh«r. th« work aaaalon enginaora 
ua«d th* sulti-iaag* baneh star/;, th« - ichif.an area, and the 
eollege and co«{«ny trained »*n wore ai*nificently different 
froa the "overall" railage, when eeafared to a Joajany there waa 
no atatietical eignifioanee. The eoa{;any ratinga ware 1*7» 9 *nd 
6.6 per cent higher reapeotively than the above aubgroupe. 

Iota: It wee unfortunate that there waa available only one X Cospany 

rating for each fila and therefore no cheek en the internal can* 
aiatenoy of the ratinga of X Caapany enginaera eeuld be sade by 
eoBfariaon with tha work aaaeion r&tinge. 
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FIGURE 4 

TIME STUDY WORK SESSION QUSSTIONAIRE 
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BE SURE TO COPY THE FIRST THREE DIGITS OF YOUR CARD DECK 
NUMBER IM THE SPACE PROVIDED . Please answer all questions as 
accurately as possible. Circle number to left of appropriate 
answer. All of the information on this quest ionaire is con- 
sidered CONFIDENTIAL . Neither your name nor the company name 
will be revealed in any ^vay. 




A. Name 

B. Company 

4. liailing Address 



What characterizes the direct labor in your plant: 


1. 


Bench work 


2. 


Machine work 


3. 


Gross body movements (moving around) 


4. 


Equal amounts of all three named above 


Number of employees in your plant. 


1. 


50 or less 


2. 


51 to 100 


3. 


101 to 200 


4. 


201 to 300 


5. 


301 to 500 


6. 


501 to 750 


7. 


751 to 1000 


8. 


1001 to 1500 


9. 


Over 1500 



7. Length of time you have been making time studies. 

1. Less than six months and actively engaged 

2. Less than six months, but not now actively engaged 

3. More than six months, but less than a year and actively engaged 

4. More than six months, but less than a year and not now actively 

engaged 

5. More than one year, but less than two years and actively engaged 

6. More than one year, but less than two years and now now 

actively eingaged 

7. Two to four years 

8. Five to ten years 

9. Over ton years 

8. V/here did you receive your initial time study training? Give name 
and location. 

1. College 

2. Extension 

3. Company. 

4 . Other 

11. Do you rate compared to 

1. your concept of standard performance 
* 2. some film or other embodiment of standard performance 



For Office 
I Use 
1(9) (10) 



I 
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12, Do you rate 

1. pace 

2. rate of activity 

3. speed of movement 

4. skill and effort 

5 . effort 

6. skill, effort, conditions, and consistency (V/estinghouso) 

7. effective speed 

attitude plus other factors 

9. Other 

13 o lA/hish method do you use for your ratings? 

1, a point basis 

2, a percentage basis 

14. Do you use v/age incentives? 

1. - Yes 

2. No 

?-5. Do you apply an incentive allowance to final computed time study results? 

1, Yes, how much 

2. No. 

17, VJhat is the percent increment or ratio by viiich the typical emplojoe 

can exceed the standard? 

18. Please define the Standard performance which you use as a basis for 
your ratings in terms of "-viiio", "doing what", and "Working how". 
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19. (Con't) Please indicate on the following scale the rating value you v;ould 
assign if you observed the "aTerage" worker working as hard as he 
could and producing I50 pieces per hour. Mark the appropriate scale 
at the appropri.ate place. 

— J — I ; , : , 1 , ..l.e.^CLUtages 

030 C40 050 Oi<o 070 oBo 090 100 110 120 130 140 150 160 170 

30 ^ 50 fe io 80 90 iOO Points 

2?.. ’Jhen studying a icb., do you require a performance vdthin a certain range‘s 

'Such as ^'eqairing a performance bctwetn 80^ and 120% before the study ir made), 
if 30, plcc'se state liir.5d:-s. 

Use die set of appropriate blanks, ^•co percuntages 

to points 



23 Do you have a union in your plant? 

1. yes 

2. no 

2'4., Do you have vaiion participation in your time studies? 

1, yes 

2. no 

25. IJhat is your position in the organization of the plant? 

1. Head cf Industrial Engineering Dept. 

2. Member of staff of Indust. Eng. Dept. 

3. Head of Time Study Dept. 

4. Member of staff of Time study dept. 

5. Head of Production Department 

6. Member of Staff of Production Dept. 

7. Head of Control Dept. 

8. Member of staff of Control Dept . 

9. Other 

26. Do you have an engineering degree? 

1. Yes 

2. No 

27. About how long has your plant been making time studies? 

1. Less than a year 

2. 1 to 3 years 

3. 4 to 6 years 

4. 7 to 10 years 

5. Over 10 years 

6. I don't know. 

28. Which of the following methods of recording time studies do you make the 
most use of in your plant? 

1. Continuous timing 

2. Repetitive (snap-back) timing 

3 . Accumulative timing 

4. Camera 

j 29. About what percentage of the employees in your plant are union members? 
%• 
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30 , If your union contract contains sections pertaining to tlae_sT,udy tv'ork, which 
of the foliowjng nay be found in your contract? ~ “ 

1. Definition of Standard 

2, Lacer" ire Gap (ea;,-nings over standard) 

3a Tire stady gi’evier.ce procedure 

, 4. Other 




5. I don’t know. - . . 

31 . If the head of a department, to whom do you report or to v^iom does your 
head report? 

1„ '.^ice president in charge of Manufacturing 

2. Gene^-a], Manager 

3 . Ccmpt roller 

4. Super iixtendent 
5x Plant Manager 

6. Other ____________________________________________________________ 

32 . If you arc, or were to bo, head of a department, to whom do you think you 
should report? 

1. Vice President in charge of Manufacturing 

2. General kbnager 

3 . Comptroller 

4 . Super int endent 

5 . Plant Manager 

6. Other f 



33 . Do you consider the position you hold carries with it enough authority to 
put into operation the plaiis and ideas you have? 

1. Yes 

2. No 

34. If you are not satisfied with the position you now hold, vAiat position do 
you think would best suit your needs (with reference to better time studies)? 



35. V/ere you hired directly into the time study departmc.nt? 

1. Yes 

2. No 

36 . If transferred to the time study department, what department were you in 
before the transfer occurred? ___________________________________ 

37. Are you satisfied with the salary you receive? 

1. Yes 

2. No 

38 . VJhat is the extent of your education? 

1. Grammar School 

2 . High School 

3 . Trade School 

4 . Business School 

5 . College (list all degrees) 
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39. If a graduate engineer, do you hold an "Engineer-In Training" certificate‘s 

1. Yes 

2. No 

40. If a graduate engineer, do you hold a Professional Engineer's License's 

1. Yes 

2. No 

41. Vi/hat is the nininuia aciount of education you believe necessary for time study 
work? 

1. Grammar School 

2 . High School 

3. College 

42. Do you consider a college education for time study work? 

1. essential 

2. desirable 

3. unnecessary 

43. If you of the opinion that a college education is essential or desirable, 

how many years would you recommend? y ears . 

44 . What type of college education do you consider best suited to tine study vrork? 

1, Ehgineering 

2, Business 

3. Science 

4. Other ______________________________________________________ 

45. Do you consider shop experience for time study work?, 

1, Essential 

2, Desirable 

3, Unnecessary 

46. If you consider shop experience to be essential or desirable, how much 

experience would you recomend? y wrs 

47» Is there an Industrial Engineering Department in your plant? 

1. Yes 

2. No 

48. Is there a separate Time Study Department in your plant? 

1. Yes 

2. No 

49 . Total number of men on staff actively engaged in time study work. men 

50. Number of engineers on staff actively engaged in time study work. 

e ngineers 

51. Number of union men on staff actively engaged in tiiae study work . m en 

52. Considering the number of employees in your plant, how many men do you 

believe should be on the time study staff? m en 
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53, Do you believe that you have the cooperation of top management in doing 
your work? 

1. Yes 

2. No 

54, Do you believe yoixr time study department to be sufficiently staffed with 
competent and well qualified personnel to do the job expected of it? 

1, Yes 

2. No 

55, Do the employees in your plant have a good understanding of time study 
principles? 

1. Yes 

2. No 

56 , Is the educational program in your plant to give employees a better under- 
standing of time study 

1. adequate? 

2. inadequate? 

3. no program in effect. 

57 , Are the educational programs in your plant dealing with time study for the 
employees given on 

1. company time? 

2. employees' time? 

3 . a combination of both? 

4 . none given 

58, In general, are theemployees in favor of time study? 

1, Yes 

2, No 

59 , Do the employees cooperate with the time study staff? 

1, Yes 

2, No 

60 , Do you believe that the foremen and supervisors in your plant are adequately 
educated in a proper understanding of modern time study practices? 

1, Yis 

2, No 

61 , The educational program for foremen and supervisors on time study practices 
in your company is 

1. adequate 

2. inadequate 

3 . no program in effect, 

62, Are the educational programs dealing with time study for foremen and 
supervisors given on 

1. company time? 

2. employees' time? 

3 . a combination of both? 

63 , Do you be!' ieve that a company should have a training program for its 
time study personnel? 

1, Yes 

2. No 
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Does your 

1 . 

2 . 

3. 



company have a training program for its 'time 
adequate 
inadequate 

no program in effect. 



study personnel that is 



65 . Are the training programs for time study men given on 

1. company time? 

2. employees' time? 

3. a combination of both? 

4 . none given 



66« Is the training program for the union time study men the same as that for 
the company's men? 

1. Yes 

2. No 

3 . none for union men 

67. If the answer to question (b-S) is no, is the training program for the union 
men 

1, adequate? 

2. inadequate? 

68. Is the training program for the union tine study men given by 

1. the union only? 

2. the company only? 

3 . both the union and the company? 

4 . an outside agency? 

5 . none given 



69 . Does your company have any specific injunction against the use of motion 
pictures for methods study? 

1. Yes 

2. No 



70 . Does your company have any specific injunction against the use of motion 
pictures for time study? 

1. Yes 

2. No 
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FIGURE 5 

0ALI8RATI^•^ CH.AiW 

Bench mark value for each image of the Multi -Image 
rating loop 

Images anfl their corresponding bench mark value are 
arranged in the Multi-Image loop as follows: 
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